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WESTERN UNION TELEGRAPH COMPANY, OF NEW YORK, N. Y.

PRINTING-TELEGRAPH.

SPECIFICATION forming part of Letters Patent No. 529,484, dated November 20,1894.
Application filed October 13, 1888, Serial No. 287,998, (No model.)

To all whom it may concern:

Be it known that I, BRADLEY A. FISKE, of
the United States Navy, a citizen of the United
States of America, temporarily residing at

5 the New York Navy-Yard, have made a new
and useful Improvement in Printing-Tele-
graphs, of which the following is a specifica-
tion.

My invention relates to improved means

1o for advancing a type-wheel or other similar
device to a proper position to print, which
consists in the application to.a type-wheel of
a series of adjusters, they being independent
each in respect to all the others, in the sense

15 that they may be operated singly, and the
type-wheel rotated spaces determined by
their respective degrees or limits of move-
ment, while if several be brought into action,
the type-wheel will be rotated spaces in each

2o case equal to the collective component move-
ments.

Itisalso characteristic of my invention that
each adjuster shall have a range of action
different from that of the others, and so pro-

25 portioned that by operating the adjusters
singly, in twos, threes or other combination,
every character upon the wheel may be
brought into position for printing, a different
character in each instance being selected,

30 Thus, in case of a type-wheel having thirty-
two spaces upon its periphery, the five ad-
justers are preferably given limits of action,
represented respectively by one, two, four,
eight and sixteen of said spaces; and when

35 operated singly they serve to bring the first,
second, fourth, eighth, and sixteenth char-
acters over the impression deviee, while
by working the adjusters in combinations
of two, the third, fifth, sixth, ninth, tenth,

40 twelfth, seventeenth, eighteenth, twentieth
and twenty-fourth will likewise be adjusted.
The adjusters actuated in combinations of
three, also turn the type-wheel to the seventh,
eleventh, thirteenth, foarteenth, nineteenth,

45 twenty-first, twenty-second, twenty - fifth,

twenty-sixth and twenty-eighth characters,
while if operated in combinations of four, or
all together, the remaining characters upon
the wheel will be selected.

My invention also consists in various de-
tails of construction hereinafter set forth,

I will now explain my invention by refer-

50

“ence to the accompanying drawings, which
represent one method of earrying it into op-
eration.

Figure 1 is a perspective view of my im-
proved printer. Fig. 2 is a diagram of the
transmitting mechanism. Fig. 3 is a single
key showing the arrangement of its multiple
contacts. Fig. 4 represents a side view of
the type-wheel and a portion of the control-
ling apparatus.” Fig. 5 represents a front
view of the type-wheel and controlling mech-
anism by which the type-wheel is rotated
throngh one hundred and eighty degrees at a
step. TFig. 6 is a side view of the same. Fig.
7 represents thelatching apparatus by means
of which the type-wheel is permitted to rotate
to position to print, and through the agency
of which, after the operation of printing, the
type-wheel is returned to its zero position.

In the printer here shown, two type-wheels
L, F are rigidly connected to shaft Z, and
two independent press levers P, P’ are em-
ployed,which are operated oneby positive and
the other by negative currents, through the
agency of armatures K’, M’ and polarized
Inagnets I, I, the latter being placed in main
line3. Upon the shaftZ isalso keyed a sleeve
to which are rigidly fixed bevel-wheels e, f,
with which wheel d’ is made to engage to ro-
tate the type-wheels forward or backward as

55

-occasion may require.

d’is mounted upon the upper end of shaft ¢’
which eommunicates with anysuitable motive
power through gearing ¥’, a’ and is given a
to-and-fro movementwithin theslot ' through
the agency of the magnet G, armature J,and
the armature lever having a forked end A’.
When armature J is attracted, d’ is brought
into gear with f’ and the type-wheels are
given a forwird rotation, providing the re-
leasing mechanism hereinafterto be described
has first been operated, and upon its back-
ward movement when current upon line 1 is
discontinued wheel d’ engages with ¢’ and
the type-wheels ave then returned from any
position in which they may have been placed
to their normal or zero point. It will also
hereinafter be shown that upon the depres-
sion of each and every transmitting key to
adjust the type-wheel to print, a current is
sent over line 1 sufficient to cause G to attract
J, and bring d’ into gear with 7. :
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The type-wheel adjusters are brought into
action by five eleetro-magnets, A, B,C, D, E,
of which C and D are polarized while the oth-
ers are neutral. Magnets G, A and C arein-
cluded within main line 1, and B and D are
placed in line 2, while neutral magnet E, and
the polarized printing magnets H, T are placed
in line 3. With the movable parts of the ad-
justers in the position shown in Fig. 1, if
wheel d’ were thrown into gear with f’ the
type-wheels would not be rotated because
they would be firmly held, by said adjusters,
against the action of the motor. As will be
seen, arm ¢ is locked by pin » placed at the
end of armaturelever Y. Likewisepinglocks
arm O against rotation, while pin [ prevents
rotation of arm I*, pin g rotation of arm f, and
pin b rotation of wheel F. Arms 1,7, 0,%, are
rigidly attached to sleeves z’, 2", 2’”/, ,
and to these sleeves are also attached radial
ariiss e, k, p, u, forming angles with the arms
of the first series as follows: e with f ninety
degrees, It with j forty-five degrees, p with o
twenty-two and one-half degrees, and t with w
eleven -and one-fourth degrees—one thirty-
secondof acircumference—which is the space
oceupied by one character upon the type-
wheel. Armsf,J, 0,1, are provided, respect-
ively, with horizontal extensionsc, h,m,r, hav-
ing thimble openings which serve as bearings
or supports for stop pins b, g, 1, g. These
pins, like b shown in Figs. 5 and 7, are pro-
vided with spiral springs ¢/, normally tend-
ing to pressthem tothe left within their jour-
nal bearings, and, in each instance, into the
path of the corresponding one of the series of
arms f, 7, 0, . As here shown, b is normally
pressed into the depression in the end of pin
a,g into the path of ;1 into the path of j, and
g into the path of o; and, at the same time,
armature lever Y being normally in a re-
tracted position, pin v is in the path of arm
. It is now seen that the degrees or limits of
action'of theseveral adjusters are represented
by the angles between corresponding arms of
the two series, the limits of the first adjust-
ers being eleven and one-fourth degrees, the
second twenty-two and one-half degrees, the
third forty-five degrees, the fourth ninety de-
grees, and the fifth one hundred and eighty
degrees, the angular distance between the
pins ¢ and -2’ upon the type-wheel; and that
these angular spaces, when added together,
represent the entire range of movement of
the type wheel, and that, by the simultaneous
operation of ‘all the adjusters, the last char-
acter upon the wheel is adjusted to position,
while ahy other character may be presented
to the press by some one or more of the sev-
eral adjusters at asingle operation, that is to
say, without repeating the operation of any
one of the adjusters, thus enabling the type-
wheel to be rotated to position at a bound,
and within the space of time required to send
a single impulse to line.

The armature levers of adjuster magnets
A, B, C, are each provided with curvilinear

zllll
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extension pieces U, V, W, in order that the
pins b, g, I, may be actuated at any point of
their range of rotation which they may hap-
pen to oceupy, and this will be rendered ap-
parent by the following: If, in the operation
of the first adjuster of the series, pin v were
to release arm ?, the entire system of adjust-
ers with the type-wheel would rotate the space
of one character and there be arrested by arm
u; likewise, in respect to the second adjuster,
if pin g released arm o of the adjuster, the
system, including arm o, the type-wheels and
all batween would rotate an additional space
of two characters, and arin p would be brought
against pin ¢; and if I released j of the third
adjuster, the type-wheels and arm j and in-
termediate releasing mechanism would rotate
through a further space of four letters, while
the operation of the next or fourth adjuster
would cause the type-wheels to rotate an ad-
ditional space of eight characters, making in
the aggregate a rotation of fifteen characters,
or nearly one-half a revolution. The arm f,
after the operation of the first four adjusters
of the series, would occupy a position almost

diametrically opposite that shown in Fig. 1,

while pin b of the fifth adjuster would still
engage and lock lug a. To enable the arma-
tare lever of magnet A to operate the fifth ad-

juster while in such a position, that is to say,

with arm f and pin @ removed nearly one
hundred and eizhty degreesfrom their normal
location, it is provided with a curvilinear ex-
tension of substantially one hundred and
eighty degrees in length as shown in the
drawings. Inthecase of the fourth adjuster
the limit of rotation of arm 7 is within ninety
degrees, wherefore the curved extension of the
armature lever may be correspondingly short-
ened; while in case of the third adjuster, the

extension of the armature lever need not ex- '

ceed forty-five degrees. The range of move-
ment of arms o and ¢ being only slight, curved
extensions of the armatures are rendered nn-
neeessary. If, after all of the first four ad-
justers have been operated, pin b of the fifth
be released, the type-wheels will then be
given a full one-half additional rotation, and
will at theend of such movement be arrested
by a pin o/, which is longer than a, and is
placed upon the type-wheel diametrically op-
posite the latter; and owing to its greater
lengthstop 2’ will engage pin b even when the
latter is in a retracted position. Again,if the
type-wheel and adjusters werein their normal
positions, and releasing pin b were alone with-
drawn, the type-wheel would make a one-half
rotation as before, but the locking arms f, j,
o, t, would remain in the position shown in
Fig. 1; and if locking pin g were alone oper-
ated, arm f with the type-wheels would par-
take of ninety degrees rotation; and so -on
throughout the series. The releasing pins,

- and the cup-shaped openings in the arms
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as shown in Fig.7; and by this means, if the
type-wheels have-been advanced to -a posi-
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tion to print, spur-wheel d’, upon engaging
with ‘wheel ¢’, will rotate the type-wheels to
their initial position, and the cup-shaped
openings within the end of pin ¢, and arms

5 /34, 0, t, will close over the ends of their cor-
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responding pins, the latter being thrust with-
in the openings in each case by springs simi-
lar to ¢’’. Shown in Fig. 5. The backward
movement of the type-wheel is limited by a
fixed stop upon the frame of the machine
which causes it to bearrested in the position
shown in Fig. 1, and securely held against the
action of the driving motor whose force is ap-
plied through wheels d’ ¢’.

It would be difficult if not impossible to
define “adjuster” by reference to specific
parts of the apparatus shown in the draw-
ings without imposing a meaning too narrow
to clearly cover the invention. It may be
observed, however, that in this particular
form of apparatus each adjuster consists of
two arms and a lateh which releases one arm
and arrests the other, the arms being driven
from one position tothe other by any suitable
motor. Taking for example, the adjuster
which is called into action by electro-magnet
C, there is an arm j, which at the front limit
of action is released by a lateh 7, the latter
serving to also arrest arm % at a point defin-
ing the second limitof movement. Rotation
of this adjuster as well as of the others is
positively imparted by a frietion shaft 7
through the agency of any suitable. motor.
A separate motor, for each adjuster, how-
ever, might, if desired, be employed. Of
course the same end might be accomplished
by mechanism for positively driving the type
carrier from one limit to another, there being
a series of adjusters so that by actuating them
collectively the wheel might be moved to any
required position by not more than a single
action of each adjuster. My invention, how-
ever, is not limited to this instance of an
“adjuster.”” Onthe contrary, it broadly cov-
ers any device for actuating the type carrier
through a component of its entire movement,
there being a series of such devices whose
limits of action collectively are commensu-
rate with the maximum range of operation.

In the operation of printing every charac-
ter, electro magnet G must be brought into
action in order that the motor may be applied

torotate the type-wheels,and one orthe other

of the polarized press-magnets H, I must be
actuated to take an impression, while electro-
magnets M, N at the transmitter, placed in
line 2, must also be brought into operation
for the purpose of closing line 3, the latter
being normally broken, as a condition prece-
dent to the operation of the press mechanism.
Thus it is seen that, independently of the ad-
juster magnets which cause the type-wheel to
rotate, one or more electro-magnets in each of
the mainlines1,2,3 are brought into action at
the printing of each character, and to this end

batteries of differentstrength and polarity are’

employed by which a current may besentover

each of the three main lines, without actuat-
ing any one of the adjuster magnets, or such
current may be employed as will actuate one
of the adjuster magnets upon any one of the
lines, Likewise currents may be sent by
which any number of the adjusting magnets
may be operated as well as G, I, I and M, N.
In line 1, magnet G must be actuated at the
printing of each character, and it must be
capable of operation to the exclusion of mag-
nets A and C, or either of them, and currents
must also be employed which will work mag-
nets G and O to the exclusion of A; also mag-
nets G and A to the exclusion of C. These
conditions are obtained by employing a weak
negative current from battery 4® (Fig. 2)
which will operate magnet G to the exclusion
of Aand C. The weak positive eurrent from
battery 2% is likewise sufficient to work mag-
net G, and is also of the right polarity to op-
erate magnet G, but is not strong enough to
energize magnet A. Again a strong negative
current will operate magnet G and is suffi-
cient to energize magnet A, but is of the
wrong polarity to affect magnet C; while a
strong positive current will operate magnets
G and A and is of the right polarity to actu-
ate magnet C. Thus, by a strong positive
current, all of the magnets G, A and C of
line 1 are actuated; magnets G and A respond
1o a strong negative current, and magnets G
and C respond to a weak positive current,
while only magnet G is actuated by a weak
negative current. Inline 2 magnets M, N at
thetransmitting station correspond with mag-
net G of line 1, and the same order of cur-
rents is employed in line 2 as in line 1. Mag-
nets M, N are operated te the exclusion of
the others by a weak negative current, and
magnets M, N and D are operated to the ex-
clusion of B by a weak positive current.
Again magnets M, N and B are operated to
the exclusion of D by a strong negative cur-
rent, while all are operated by a strong posi-
tive. Inline 8 magnet E isoperated only by a
strong current, while magnet H is energized
either by a strong or weak positive, and mag-
net I by a strong or weak negative. If, there-
fore, a weak positive current is transmitted
over line 3, only the armature of magnet II
will respond, and if a weak negative is sent
to line, only the armature of magnet I will be
operated. Magnet I does not respond to a
positive, nor does magnet H to a negative
current, while magnet E is not operated by a
weak current, either positive or negative. I,
however, a strong positive current is trans-
mitted, the armatures of magnets H and &
are operated, but not that of magnet I; also
if a strong negative current is transmitted,
the armatures of magnets I and E will be op-
erated, but not that of H.

In printing telegraphs, the press mechan-
ism should be so timed as not to be brought
into action until the type-wheel has been ad-
justed to proper position for printing. To

this endline 3 is normally broken, and mech-
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anism is employed at the transmitting sta-
tion by which it can be closed only after the
necessary currents have been transmitted
over the lines for the purpose of bringing the
type-wheels to the required position for print-
ing. Magnet M controls armature 11, and
N armature 14. Arm m' is under a con-
stant tendeney to rotate.and while, upon the
transmission of a current of either polarity
whether weak or strong, it is released; and
at the same time armature lever 14 inter-
poses a stop in the path of its rotation.
Arm m’ when arrested in its second position
completes circuit 3 and so maintains it dur-
ing the continuance of the current thereon.
‘W hen, however, the current upon line 2 is
broken or removed, armature 14 is retracted,
and the arresting stop by which arm m’ was
caught permits it to continue rotation until
again arrested by armature 11, the latter
having previously returned to its back posi-
tion. From this explanation it will be seen
that no current whatever can be transmitted
over line 3 until a current to actuate magnets
M, N has first been transmitted over line 2.
This arrangement, permitting the adjusters
to operate somewhat ahead of the press de-
vices, does not serve such a purpase in re-
spect to adjusting electro-magnet E, since
magnet E is in the same cireuit with press
magnets H, I. It will, however, be observed
that the operation of the releasing mechan-
ism controlled by magnet E only permits the
movement of the type-wheels through the
space of one character, and this movement,
being short, is accomplished before magnets
1, I can overcome the inertia of the press
mechanism and complete the operation of
printing.

In Fig.2, 15 25 3B, and 4%, are four sepa-
rate and distinet batteries from which, re-
spectively, strong positive, weak positive,
strong negative and weak negative currents
are obtained. Battery 1® is joined to a me-
tallic strip w extending throughout the key-
board of the transmitter, while x, v, and z,
are similar strips respectively connected with
batteries 25, 3%, and 4% 1,2, 3, represent the
main lines of the system, and each key of

the transmitter is permanently joined with-

said three lines by branchess’,?’, 1/, asshown
in Fig. 2. Each key is also provided with
contact points so arranged as to join the
three lines to such of the four batteries as
may be necessary; and all three lines are in
certain cases joined to a single battery,
while in others each line is joined to a sepa-
rate battery. For example, upon the depres-
sion of key A, lines 1 and 2 are joined with
battery 4%, while line 3 is connected to bat-
tery 15. Upon the depression of key B, bat-
tery 48 is joined to line 1, and battery 2B to
lines 2 and 3. . :
In Fig. 3 the key is shown provided with
three contact stops p’, ¢/, v’. These contact
pins for the various keys are represented
throughout Fig. 2 by small circular marks,

529,484

and in each case the one at the extreme left

line3, whiletheintermediate one is connected
to line 2.

In order to show in each case what currents
are employed, and what particular magnets
are brought into action, in the process of
printing the several characters upon the type-
wheel, T have prepared the following table,
in which the column at the extreme left un-
der the heading “Type-wheel characters”
represents the characters upon the letter
wheel, while the next column to the right, un-
der the heading “ Magnets which are brought
into action ” specifies, first, the adjuster mag-
nets which determine the extent of type-wheel
rotation; second, the press magnet employed;
third,the magnet which brings the motorinto
position for rotating the type-wheels, and,
fourth, the magnets at the transmitting sta-
tion which control apparatus for closing line
3 preceding each impression. The three col-
umns &t the right of the table show the cur-
rents which.are-employed upon the threelines
in the operation of printing each of the en-
tire series of characters. - It will thus beseen
that each horizontal line of the table indi-
cates the characterto be printed, the magnets
broughtintoaction, and the current employed
upon each of the three lines. '

Type-wheel | Magnets which are Line Line Line
characters. | brought into action.| No.1. No. 2. No. 3.
JBHGMN .........| Weak -~| Weak - Strong--
I DHGMN.........| Weak —| Weak -} Weak -
JDEHGMN. . Weak —! Weak -|Strong-+
JCHGMN ......... 4| Weak —| Weak
CEHGMN....... --| Weak —|Strong-{-
JCDHGMN... -+ Weak | Weak -
CDEHGMN. -+ Wenk | Strong--
BHGMN ... . —| Strong —| Weak
JBEHGMN....... Strong —| Strong 4
BDHGM Strong 4| Weak -
BDEHG Strong - Strong -
JBCHGM Strong —| Weak -
BCEHG Strong —| Strong -+
ABCDHG Strong +{ Weak -
.BCDEH Strong +{ Strong -
AHGMN......... -| Weak —| Weak -+
AEHGMN....... Weak —|8trong--
JADHGMN... Weak - Weak —-
JADEHGMN. Weak -i-| Strong--
JACHGMN-....... Weak —| Weak -
JACEHGMN..... Strong--| Weak - Strong-i-
ACDHGMN ....|.Strong+| Weak | Weak --
ACDEHGDMN...i Strong-+|{ Weak --| Strong 4~
JABHGMN. ..... Strong —| Strong —| Weak -
JABEHGMN..... Strong ~—| Strong —| Strong-}-
ABDHGMN..... Strong —| Strong | Weak -+
A ABOUOEHBGMN ..|Strong—; Strong | Strong -
ABCHGMN..... Strong-+| Strong —| Weak -
ABCEHGMN...| Strong-+| Strong —| Strong -
ABCDH G M N...|Strong 4| Strong }-| Weak -
ABCDEH G MN | Strong-| Strong+-| Strong 4~

of the preceding, could be made represent-
ing the operation of the system in printing
from the figure wheel, by substituting I for
H, in the column under the heading “Mag-
nets which are brought into action,” and —
for -4 in the third column in each instance.

As already seen, in case of a type-wheel
having thirty-two character spaces, five ad-
justers should be employed whose limits of
Totation are represented by the geometrical
progression, or series, one, two, four, eight

is joined with line 1, the one at the right to
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and sixteen. A type-wheel havingsixty-four
character spaces should be actuated by six
instead of five adjusters, and the range of
action of the last should be equal to thirty-
two spaces.

Itisapparent that, with a given number of
adjusters whose limits of rotation are made
to correspond with the terms of a series ar-
ranged in geometrical progression, with a
ratio two, a type-wheel having the maximum
number of characters may be manipulated.
For example, by means of the fifth adjuster
alone, the type-wheel is turned sixteen spaces,
while by the combined action of the first,
second, third and fourth, it is rotated fifteen;
and it isfound that there are fifteen possible
combinations that may be derived from said
four terms forming a series, one, two, three,
&e., to fifteen. Such being the ease, it is ob-
vious that if the fifth term were made less
than sixteen, say thirteen, only twelve of the
possible fifteen combinations counld be util-
ized, and to this extent the number of posi-
tions to which the type-wheel could be oper-
ated would be reduced by three, and thus
with five adjusters only twenty-eight instead
of thirty-one characters could be printed.
On the other hand, no term of the series-rep-
resenting the extent of adjuster action can
be made more than twice as great as the pre-
ceding, for a part of the wheel equal te the
difference between one term and twice the
preceding one could not be adjusted to posi-
tion for an impression. The extent of action
of an adjuster may be less than, twice the
amount of movement of the preceding one;
but the extent of action of any one adjuster
cannot be more than twice as great as that
of the one preceding it.

In the above description, together with the
drawings, I have set forth the best method
with which I am acquainted of giving my in-
vention concrete form; but I do not desire to
limit myself to such arrangement, as many
others may be adopted without departing
from the essential features of the invention,

It is characteristic of my invention, in con-
nection with the many forms which it may
take, in the serics of adjusters, if five are
used, for determining the movement of the
type-wheel, the last one or the fifth of the
series.normally holds the type-wheel at its in-
itial or zero point, while such adjuster is nor-
mally held in an initial position by the next
or fourth one of the series, and so on through-
out the series, the fourth being normally held
at zero by the third, the third by the second
and the second by the first. It is, of course,
apparentthatthe adjusters need not be placed
in the machine with the one determining long
step rotation as the last one of the series and
the one controlling rotation of one character
only as the first, with the others placed be-
tween in the order of the amount of the rota-
tion which they cause.

As a consequence of the foregoing con-

struction the type-wheel, with all of the ad-

justers, are normally locked together, while
upon the operation of theshort step adjuster,
the type-wheel and other adjusters remain
locked together and are rotated the space of
one character. If thesecond adjuster instead
be operated, the first adjuster will remain in
its normal position, while the type-wheel
locked with all the others will totate the
space of two characters. Likewise if the
third adjuster werse alone operated, the first
two would remain in their normal position,
while the type-wheel locked with the fourth
and fifth would rotate the space of four
characters. Inthesame mannerif the fourth
mechanism were alone operated, the three
preceding ones would remain in their normal
position, while the type-wheel locked with
the fifth would rotate the space of eight
characters. The adjusters may be operated
in succession in either direction throughout
the series, from first to fifth or from fifth to
first, or they may be worked promiscuaously
or all together, and in every case will their
combined actions eanse an amount of type-
wheel rotation equal to the sum of movements
duetothe several adjusters which are brought
into action. Itis,however,ngt indispensabie
to the earrying out of my invention that the
adjusters be capable of simultaneous action,
but only that they be capable of operation in
such manner that rotation or movement im-
parted to the wheel or other type carrying de-
viee by any one adjuster be made to supple-
ment that due to others, to the end that any
particular character may be brought to po-
sition by a single operation of each of the
several adjusters, whatever the number em-
ployed. ,

I have shown three main line wires for

controlling the varions magnets of my printer,

though I do not limit myself to such an ar-
rangement, as any number of circuits with
suitably modified transmitting and receiving
apparatus may be used. In this connection it
is oniy necessary that the receivers be so de-
vised as to enable their respective operations
without interference, one with the others.
Nor do I wish to limit myself to the use of a
clock or other motor to give the type-wheel
forward and return movement, nor to a type-
wheel having a reciprocating action.

As shown in the drawings, two type-wheels
are represented but only one may be used. I
have also shown printing magnets placed in
the same lines with adjuster magnets; but
many different methods of effecting impres-
sions, well known in the art, may be adopted.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a printing telegraph, the combination
of atype carrying device, a series of adjusters
each of which independently of the othersand
independently of the press mechanism, moves
said type carrying device to a position for
printing, said spaces of adjustment collect-
ively being commensurate with its maximum
range of movement,
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2. In a printing telegraph, the combination
of a type-wheel, a series of independently ro-

. tating adjusters whose limits of action col-
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lectively are commensurate with the maxi-
mum movement of said type-wheel. .

3. In a printing telegraph, the combination
of a type-wheel and a series of independently
rotating adjusters having movable limits of
action for giving the type-wheel movements
represented respectively by the terms of the
series 1,2,4,8,16 &e.,the sum of which equals
the maximum movement of the wheel.

4. In aprinting telegraph, the combination

of a type wheel, a series of independently ro-
tating adjusters, having rotating or movable
limits of different lengths of action which are
capable of operating singly, all together or in
any desired combination, and which collect-
ively are commensurate with the maximum
range of type-wheel rotation, and a corre-
sponding series of adjuster electro-magnets.

5. In a printing telegraph,the combination
of a type-wheel, a series of interlocking ad-
justers engaging with one another and the
type-wheel, the last of the series holding the
type-wheel in an initial position, while it is in
turn held by a second, and the second by a
third, and the third by a fourth, and so on
throughout theseries, and aseries of adjuster
magnets substantially as described.

6. In a printing telegraph, the combination
of a type wheel, a series of independent ad-
justers whose combined limits of action are
commensurate with the maximum movement
of the wheel and which are normally locked
together forming a rigid connection through-
out the series between the first adjuster and
the type wheel,and a series of adjuster elec-
tro magnets for operating the adjusters one

‘at a time or all together.

7. In a printing telegraph, the combination

520,484

of a type-wheel F, shaft z, radial adjuster
arms f, e, loosely mounted upon said shaft,
latehing devices a, b, electro-magnet A, ad-
juster arwms j, &, loosely mounted upon shaft
z,latehing device z for releasing f and arrest-
ing e, electro-magnet B for operating said
latehing device, arms o, p loosely mounted
upon said shaft, latching device I for releas-
ing arm j and arresting arm %, and electro-
magnet C for operating the same, and other
similar devices going to make up the series
of adjusters for determining the type-wheel
rotation.

8. The combination of shaft z,a type-wheel
connected thereto, arms ¢, f loosely mounted
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upon said shaft, lateh b, adjuster magnet A,

and curved extension U of its armature lever.

9. In a printing telegraph, adjusters and
press mechanism in combination with two
type-wheels, three main lines, the first, which
is normally closed, including a magnet to de-
termine the direction of rotation of the type-
wheel, and two adjuster magnets, the second,
also normally closed, two adjuster maguets,
and magnets at the transmitter operating to
close the third line as a condition precedent
to printing, and the third, which is normally
open, two press magnets, and one adjuster
magnet.

10. In a printing telegraph, a series of ad-
justers operative singly or together to rotate
a type wheel to any desired position by the
single action of each,and press mechanism in
combination with a type wheel, and three

main lines, the first and second each includ-

ing two'adjuster maguets, and the third both
adjuster and press magnets.
- BRADLEY A. FISKE.
Witnesses:
‘WM. ARNOUX,
Gro. H. FEARONS.
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